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(54) HEAT CURING-TYPE POWDER COATING COMPOSITION 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a heat curing-type powder coating composition 
excellent in acid resistance and a finished outward appearance. 

SOLUTION: The heat curing-type powder coating composition features comprising (I) a mixed 
resin between (A) an epoxy group-containing vinyl-based resin containing 20-70 wt.% of an 
epoxy group-containing vinyl-based monomer and having a glass transition temperature of 
30°C to 100°C and (B) an epoxy group-containing vinyl-based resin containing 20-70 wt.% of 
an epoxy group- containing vinyl-based monomer and having a glass transition temperature 
of 30°C to 100°C wherein a solubility parameter of the resin (A) is smaller than that of the 
resin (B) and a difference between the solubility parameters of resins (A) and (B) is 0.5-1.7 
and (II) one or more kinds of acid curing agents as curing resin component selected from the 
group consisting of a polycarboxylic acid curing agent, a carboxylic anhydride curing agent, 
and an anhydride curing agent from a polycarboxylic acid and a monocarboxylic acid as 
curing agents for the above resin basis. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is based on the thermosetting new 
powder-coatings constituent which can form the paint film excellent in weatherability, solvent 
resistance, acid resistance, and result appearance, and it is suitable for the fine-particles clear coating 
painted especially on a base coating. 
[0002] 

[Description of the Prior Art] finishing of a former and automobile shell plate — the paint film which 
thermosetting powder coatings are painted as clear and formed there must be finished from the use, and 
must be filling the demand of appearance, solvent resistance, acid resistance, weatherability, etc. 
[0003] However, result appearance was good, the coexistence with the solvent resistance over low polar 
solvents, such as acid resistance, solvent resistance especially MINARARU spirits, and a xylol, was 
difficult, and the satisfactory thing was not obtained. 
[0004] 

[Means for Solving the Problem] this invention person etc. came to complete a header and this invention 
for the ability of a heat-curing mold powder-coatings constituent with which result appearance is good 
with a constituent and may be compatible in acid resistance and solvent resistance to be offered, when 
mixed resin was used and a difference of the resin comrade's soluble parameter value used a thing of 
0.5-1 .7 as a base resinous principle for heat-curing mold fine particles as a result of inquiring 
wholeheartedly that the above-mentioned trouble should be canceled. 

[0005] In 1 and heat-curing mold powder coatings, namely, a base resinous principle used with these 
powder coatings this invention Epoxy group content vinyl system resin within limits whose glass 
transition temperature which contains an epoxy group content vinyl system monomer in this resin 20 % 
of the weight to 70% of the weight as a radical polymerization nature partial saturation monomer 
component which constitutes following (resin I) (A) vinyl system resin is 30 degrees C - 100 degrees C 
(A), And it is mixed resin of epoxy group content vinyl system resin (B) of within the limits with a glass 
transition temperature of 30 degrees C - 100 degrees C which contains an epoxy group content vinyl 
system monomer in this resin 20 % of the weight to 70% of the weight as a radical polymerization 
nature partial saturation monomer component which constitutes (B) vinyl system resin. A soluble 
parameter of this resin (A) as a curing agent component of mixed resin whose difference of a soluble 
parameter of mutual resin smaller than a soluble parameter of resin (B) and is within the limits of 0.5- 
1.7, and the (II) above-mentioned base resin A heat-curing mold powder-coatings constituent 
characterized by containing one sort or two sorts or more of acid curing agents chosen from a multiple- 
valued carboxylic-acid curing agent, an anhydrous carboxylic-acid curing agent, and a curing agent of 
an anhydride of a multiple-valued carboxylic acid and a univalent carboxylic acid as a hardenability 
resinous principle, A soluble parameter value of epoxy group content vinyl system resin (A) A thing of 
7.9-9.2 within the limits, [ 2 and a mixed resinous principle (I) ] As a heat-curing mold powder-coatings 
constituent of a publication, 3, and epoxy group content vinyl system resin (A) to the above 1 whose 
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soluble parameter value of epoxy group content vinyl system resin (B) is mixed resin with a thing of 
9.6-10.9 within the limits The above 1 which is 5 % of the weight - 60% of the weight of within the 
limits as a radical polymerization nature partial saturation monomer component from which a monomer 
of styrene and/or isobomyl (meta) acrylate constitutes this resin (A), or a heat-curing mold powder- 
coatings constituent given in 2, In 4 and a mixed resinous principle (I), it is involved in the above 1 
whose mixed rate of the epoxy group content vinyl system (resin A) / epoxy group content vinyl system 
resin (B) is within the limits of 10 / 90 - 90/1 0 by weight ratio thru/or a heat-curing mold powder- 
coatings constituent given in any 1 term of 3. 
[0006] 

[Embodiment of the Invention] In this description, a soluble parameter (SP) is the value calculated as 
follows. 

[0007] A soluble parameter (SP) value is a value which it is measured by voice-sound-symbol titration 
and calculated according to the formula (Journal of Applied Polymer Science, 12, 2359, 1968) of 
following KW.SHU and J.M.CORBETT. 
[0008] 

r (VH) <5H+7~(VD) <5D 

SP= 

/" (VH) /" (VD) 

(VH shows the volumetric fraction of a hexane among a formula, and, as for SP value of a hexane, and 
deltaD, in VD, the volumetric fraction of deionized water and deltaH show SP value of deionized water) 

In the titration of a voice sound symbol, to the inside which dissolved 0.5g (solid content) of dried 
acrylic copolymers in acetone 10ml, in addition to n-hexane, the titration value [ in / for titration value / 
in a voice sound symbol / H (ml) / reading and the voice sound symbol which adds deionized water into 
an acetone solution similarly ] D (ml) is read, these are applied to the following formula, and VH, VD, 
deltaH, and deltaD are computed. In addition, SP values of each solvent are acetone:9.75, n- 
hexane:7.24, and deionized water:23.43. 
[0009] 

VH=H/(10+H) 
VD=D/(10+D) 

deltaH=9.75xl 0/(1 0+H) +7.24xH/(l 0+H) 
deltaD=9.75xlO/(10+D) +7.24xD/(10+D) 

Moreover, in this description, glass transition temperature is the value calculated by DSC (**** 
scanning calorimeter). 

[0010] the glass transition temperature which contains [ as a radical polymerization nature partial 
saturation monomer component from which the resinous principle (A) and resin (B) component which 
are used for this invention constitute vinyl system resin in each other ] an epoxy group content vinyl 
system monomer preferably in each resin 25 % of the weight to 60% of the weight 20 % of the weight to 
70% of the weight - 30 degrees C 100 degrees C - desirable - 35 degrees C - 80 degrees C and 
number average molecular weight 1000-20000 — it is resin of 1500-15000 within the limits preferably. 
[001 1] If the amount of epoxy group content vinyl system monomer components contained in a resinous 
principle (A) and resin (B) becomes less than 20% of the weight, respectively, hardenability will 
worsen, on the other hand, if the amount of epoxy group content vinyl system monomer components 
exceeds 70 % of the weight, respectively, it will be finished, and appearance worsens. 
[0012] If the glass transition temperature of a resinous principle (A) and resin (B) becomes less than 30 
degrees C, respectively, the blocking resistance of powder coatings will worsen, and on the other hand, 
if glass transition temperature exceeds 100 degrees C, respectively, the result appearance of a paint film 
will worsen. 

[0013] Since the result appearance of a paint film will fall if particles start welding, blocking resistance 
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worsens and number average molecular weight exceeds 20000, respectively, the powder coatings with 
which the endurance of a paint film will fall and will be acquired if the number average molecular 
weight of a resinous principle (A) and resin (B) becomes less than 1000, respectively are not desirable. 
[0014] As the above-mentioned epoxy group content vinyl system monomer, glycidyl (irteta) acrylate, 
the glycidyl allyl compound ether, 3, 4-epoxycyclohexyl (meta) acrylate, beta-methyl glycidyl (meta) 
acrylate, allyl glycidyl ether, etc. are mentioned, for example, these monomers — one sort 7 - of two or 
more sorts can be used, combining. Glycidyl (meta) acrylate and beta-methyl glycidyl (meta) acrylate 
are especially suitable. 

[0015] the resin (A) and resin (B) which are used by this invention — the difference of the soluble 
parameter of mutual resin with the soluble parameter of this resin (A) smaller than the soluble parameter 
of resin (B) and — 0.5-1.7 — the thing of 0:7-1.5 within the limits is used preferably. If the difference of 
a soluble parameter becomes less than 0.5, the acid resistance of a paint film, solvent resistance, etc. will 
worsen, on the other hand, if the difference of a soluble parameter exceeds 1.7, the compatibility of resin 
will worsen and the result appearance of a paint film will fall. 

[0016] Moreover, it is desirable as resin (A) 7.9-9.2, and that a soluble parameter value uses the thing of 
the range of 8.1-9.0 especially. The effect excellent in paint film engine performance, such as acid 
resistance and solvent resistance (especially xylol-proof nature), is demonstrated by going into the range 
which the soluble parameter value described above. 

[0017] On the other hand, it is desirable as resin (B) 9.6-10.9, and that a soluble parameter value uses 
the thing of the range of 9.8-10.7 especially. The effect excellent in paint film engine performance, such 
as acid resistance and solvent resistance (especially xylol-proof nature), is demonstrated by going into 
the range which the soluble parameter value described above. 

[0018] As for the mixed rate of resin (A) and resin (B), in mixed resin (I), 10 / 90 - 90/10 especially 20 / 
80 - 80/20 are desirable on the basis of both sum total weight %. Since the solvent resistance of a paint 
film etc. will fall if the blending ratio of coal of resin (A) becomes less than 10 % of the weight, and the 
acid resistance of a paint film etc. will fall if the blending ratio of coal of resin (B) exceeds 90 % of the 
weight, the blending ratio of coal of resin (A), on the other hand, exceeds 90 % of the weight and the 
blending ratio of coal of resin (B) becomes less than 10% of the weight, it is not desirable. 
[0019] As a method of adjusting so that it may go into the range of the soluble parameter value which 
described above resin (A) and resin (B), when the radical polymerization nature partial saturation 
monomer of the remaining following and remaining others which blended the above-mentioned epoxy 
group content vinyl system monomer 20 % of the weight to 70% of the weight is suitably chosen so that 
it may go into the range of the above-mentioned soluble parameter value, and a radical carries out a 
polymerization reaction, it can adjust. 

[0020] Moreover, as a radical polymerization nature partial saturation monomer of the ** used by resin 
(A), it is desirable to use styrene and/or isobornyl (meta) acrylate ten to 50% of the weight especially 
preferably five to 60% of the weight. Since the acid resistance of sufficient paint film will fall if less 
than 5 % of the weight, and the result appearance of a paint film will fall on the other hand if it exceeds 
60 % of the weight, it is not desirable. As other radical polymerization nature partial saturation 
monomers For example, vinyl aromatic compounds, such as styrene, alpha-methyl styrene, vinyltoluene, 
and alpha-chloro styrene; Methyl (meta) acrylate, Ethyl (meta) acrylate, n-butyl (meta) acrylate, and i- 
butyl (meta) acrylate, t-butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, n-octyl (meta) acrylate, 
DESHIRU (meta) acrylate, Lauryl (meta) acrylate, stearyl (meta) acrylate, Alkyl ester or annular alkyl 
ester of carbon numbers 1-24 of acrylic acids, such as cyclohexyl (meta) acrylate, isobornyl (meta) 
acrylate, and tricyclo deca nil (meta) acrylate, or a methacrylic acid etc. is mentioned. 
[0021] The curing agents (II) used by this invention are one sort or two sorts or more of curing agents 
chosen from a multiple- valued carboxylic-acid curing agent (a), an anhydrous carboxylic-acid curing 
agent (b), and the curing agent (c) of the anhydride of a multiple-valued carboxylic acid and a univalent 
carboxylic acid. 

[0022] Aliphatic series dibasic acid, such as a suberic acid, an azelaic acid, a sebacic acid, undecane 
diacid, dodecane diacid, tridecane diacid, tetradecane diacid, pentadecane diacid, and eicosane diacid, is 
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as specifically as a multiple-valued carboxylic acid (a) used suitably. Specifically as an anhydrous 
carboxylic-acid curing agent (b), the acid anhydride of aliphatic series dibasic acid, such as a suberic 
acid, an azelaic acid, a sebacic acid, undecane diacid, dodecane diacid, tridecane diacid, tetradecane 
diacid, pentadecane diacid, and eicosane diacid, can use it suitably. 

[0023] Specifically as a curing agent (c) of the anhydride of a multiple-valued carboxylic acid and a 
univalent carboxylic acid, what was obtained by making anhydrous aliphatic series dibasic . acid, such as 
a suberic acid, an azelaic acid, a sebacic acid, undecane diacid, dodecane diacid, tridecane diacid, 
tetradecane diacid, pentadecane diacid, and eicosane diacid, and monobasic acids, such as a palmitic 
acid, stearin acid, and eicosanoic acid, can use it suitably. 

[0024] In this invention powder coatings, the compound of others, such as a support inhibitor, a surface 
control agent, an anti-oxidant, an ultraviolet ray absorbent, UV stabilizer, an antiblocking agent, a 
floating regulator, an electrification control agent, a color pigment, a bulking agent, and a hardening 
accelerator, can be blended if needed in addition to the above-mentioned component. 
[0025] this invention powder coatings can be manufactured by the well-known fine-particles 
manufacture method from the former. As the manufacture method of powder coatings, after carrying out 
the dryblend of mixed resin (I) and the curing agent (II) with dry-blending machines, such as a Henschel 
mixer, melting mixing of this blend object can be carried out with melting kneading machines, such as a 
biaxial melting kneading machine, and it can manufacture cooling, coarse grinding, pulverizing, and by 
carrying out screen filtration, for example. Moreover, reduced pressure (it heats if needed) desiccation of 
remaining as it is or the thing replaced by water can be carried out for the organic solvent solution which 
dissolves or distributes and becomes an organic solvent about mixed resin (I) and a curing agent (II) 
besides having described above, and an organic solvent and water can be removed, and it can solidify, 
and can manufacture coarse grinding, pulverizing, and by carrying out screen filtration. Furthermore, the 
organic solvent solution or aquosity liquid which dissolves or distributes and becomes an organic 
solvent about mixed resin (I) and a curing agent (II) besides having described above can be freeze-dried, 
and it can solidify, and can manufacture coarse grinding, pulverizing, and by carrying out screen 
filtration. 

[0026] this invention powder coatings like the conventional powder coatings For example, steel, 
aluminum, On raw material front faces, such as a paint processing raw material which performed the 
primer, middle-coat paint, and under coat base paint of a surface treatment raw material or 
electro'painting etc. which performed surface treatment, such as phosphoric acid zinc, to metal raw 
materials, such as zinc, tin, copper, and melting zinc galvanizing, and this metal raw material The 
thickness after printing usually carries out powder coating of the about 10-200 micrometers by the 
methods of application, such as electrostatic spray painting, frictional electrification spray painting, and 
fluidized bed coating, so that it may become the range of about 20-150 micrometers preferably. 
Subsequently For example, about 120 degrees C - 300 degrees G of hardening paint films can be 
preferably formed for about 10-60 minutes by baking for [ for / about 20 minutes / - ] 40 minutes 
preferably at the printing temperature of about 140 degrees C - 200 degrees C. 
[0027] 

[Effect of the Invention] the resin (B) which uses the resin (A) component which uses this invention 
powder coatings in these coatings combining this resin - since the soluble parameter is low — a resin 
(A) component - the upper layer of a hardening paint film - and result appearance, such as the smooth 
nature on the front face of a paint film which a fine-particles particle carries out heat floating, and comes 
to form a paint film, and gloss, thinks that a good thing is obtained so that many resin (B) components in 
the lower layer may exist. Moreover, since it is a low polar paint film, the formed upper paint film 
cannot get wet easily to polar high corrosion matter, such as acid rain, and since it stops being able to 
permeate further easily into a paint film, it demonstrates the remarkable effect that paint film engine 
performance, such as acid resistance, is excellent. Moreover, since a high polarity paint film is formed in 
a lower layer, as the whole paint film, a low polar solvent, especially the bloating tendency to a xylol are 
controlled, and xylol-proof nature demonstrates as a result the remarkable effect of becoming good. 
[0028] 
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[Example] Hereafter, an example is lifted and this invention is explained to details. In addition, unless it 
refuses especially, weight criteria are expressed the "section" or"%." 

[0029] Having taught the toluene 60 section to the reaction container equipped with the example 
thermometer of manufacture, the thermostat, the stirrer, the reflux condenser, and dropping equipment 
of resin (1), and blowing nitrogen gas into it, it heated at 105 degrees C and the mixed liquor of the 
styrene 20 section, the methyl methacrylate 10 section, the iso-butyl methacrylate 35 section, the 
glycidyl methacrylate 35 section, and the azobisisobutyronitril 4 section was dropped over about 3 
hours. It was left at 105 degrees C after dropping termination for 1 hour, and further, the 
azobisisobutyronitril 0.5 section and the toluene 10 section were dropped over 1 hour, it was left at 105 
degrees C after dropping termination for 1 hour, and the reaction was ended. Then, reduced pressure 
actuation was performed, the solvent in a system was removed, and resin (1) was manufactured. The 
soluble parameters of this resin (A-l) were 9.2, the glass transition temperature of 50 degrees C, and 
number average molecular weight 5000. 

[0030] Having taught the toluene 60 section to the reaction container equipped with the example 
thermometer of manufacture, the thermostat, the stirrer, the reflux condenser, and dropping equipment 
of resin (2), and blowing nitrogen gas into it, it heated at 105 degrees C and the mixed liquor of the 
styrene 3 section, the methyl methacrylate 57 section, the n-butyl acrylate 5 section, the glycidyl 
methacrylate 35 section, and the azobisisobutyronitril 4 section was dropped over about 3 hours. It was 
left at 105 degrees C after dropping termination for 1 hour, and further, the azobisisobutyronitril 0.5 
section and the toluene 10 section were dropped over 1 hour, it was left at 105 degrees C after dropping 
termination for 1 hour, and the reaction was ended. Then, reduced pressure actuation was performed, the 
solvent in a system was removed, and resin (2) was manufactured. The soluble parameters of this resin 
(2) were 10.3, the glass transition temperature of 55 degrees C, and number average molecular weight 
5000. 

[0031] Having taught the toluene 60 section to the reaction container equipped with the example 
thermometer of manufacture, the thermostat, the stirrer, the reflux condenser, and dropping equipment 
of resin (3), and blowing nitrogen gas into it, it heated at 105 degrees C and the mixed liquor of the 
styrene 20 section, the isobomyl methacrylate 25 section, the iso-butyl methacrylate 20 section, the 
glycidyl methacrylate 35 section, and the azobisisobutyronitril 4 section was dropped over about 3 
hours. It was left at 105 degrees C after dropping termination for 1 hour, and further, the 
azobisisobutyronitril 0.5 section and the toluene 10 section were dropped over 1 hour, it was left at 105 
degrees C after dropping termination for 1 hour, and the reaction was ended. Then, reduced pressure 
actuation was performed, the solvent in a system was removed, and resin (3) was manufactured. The 
soluble parameters of this resin (3) were 8.5, the glass transition temperature of 51 degrees C, and 
number average molecular weight 4800. 

[0032] Having taught the toluene 60 section to the reaction container equipped with the example 
thermometer of manufacture, the thermostat, the stirrer, the reflux condenser, and dropping equipment 
of resin (4), and blowing nitrogen gas into it, it heated at 105 degrees C and the mixed liquor of the 
styrene 15 section, the methyl methacrylate 30 section, the iso-butyl methacrylate 20 section, the 
glycidyl methacrylate 35 section, and the azobisisobutyronitril 4 section was dropped over about 3 
hours. It was left at 105 degrees C after dropping termination for 1 hour, and further, the 
azobisisobutyronitril 0.5 section and the toluene 10 section were dropped over 1 hour, it was left at 105 
degrees C after dropping termination for 1 hour, and the reaction was ended. Then, reduced pressure 
actuation was performed, the solvent in a system was removed, and resin (4) was manufactured. The 
soluble parameters of this resin (4) were 9.5, the glass transition temperature of 52 degrees C, and 
number average molecular weight 5 1 00. 

[0033] Having taught the toluene 60 section to the reaction container equipped with the example 
thermometer of manufacture, the thermostat, the stirrer, the reflux condenser, and dropping equipment 
of resin (5), and blowing nitrogen gas into it, it heated at 105 degrees C and the mixed liquor of the 
styrene 11.5 section, the methyl methacrylate 33.5 section, the n-butyl acrylate 2.5 section, the iso-butyl 
methacrylate 17.5 section, the glycidyl methacrylate 35 section, and the azobisisobutyronitril 4 section 
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was dropped over about 3 hours. It was left at 105 degrees C after dropping termination for 1 hour, and 
further, the azobisisobutyronitril 0.5 section and the toluene 10 section were dropped over 1 hour, it was 
left at 105 degrees C after dropping termination for 1 hour, and the reaction was ended. Then, reduced 
pressure actuation was performed, the solvent in a system was removed, and resin (5) was manufactured. 
The soluble parameters of this resin (5) were 9.7, the glass transition temperature of 52 degrees C, and 
number average molecular weight 5000. 

[0034] as a curing agent — beer nova resin company make - L VXL-1381 (acid anhydride of dodecane 
diacid) was used. 

[0035] After carrying out the dryblend of the example hard resin of manufacture (1) 50 section of 
powder coatings (1), the hard resin (2) 50 section and the curing agent 40.0 section, and the benzoin 0.5 
section with a Henschel mixer at a room temperature, melting kneading was carried out by the extruder. 
Next, after cooling, it pulverized by the pin disk, it filtered by 1 50 meshes, and powder coatings (1) 
obtained. Powder coatings (2) - (9) was performed like the example of manufacture of powder coatings 
(1) except changing combination, as shown in a table. A test result is shown in a table 1 . 
[0036] 
[A table 1] 
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[0037] After having carried out air spray paint on the electrodeposted paint film which electrodeposited 
the epoxy system cation electrodeposition paint on the dull steel plate with a thickness of 0.8mm which 
performed preparation (1) coated-object zinc-phosphate chemical conversion of a sample so that it might 
become 20 microns of desiccation thickness, and was able to be burned so that it might become 25 
microns of desiccation thickness about automobile middle-coat surfacer, and carrying out by the ability 
being burned for 30 minutes at 140 degrees C, wet sanding was carried out with the sandpaper of #400, 
ridge desiccation carried out, and it wiped with 

[0038] (2) After having been burned so that it might become 20 microns of desiccation thickness, and 
carrying out automobile middle-coat surfacer on the electrodeposted paint film which electrodeposited 
the epoxy system cation electrodeposition paint on the dull steel plate with a thickness of 0.8mm which 
performed paint film creation condition zinc phosphate chemical conversion so that it might become 20 
microns of desiccation thickness, and was able to be burned, wet sanding was carried out with the 
sandpaper of #400, and ridge desiccation was carried out. subsequently, serious — cron base coat HM-22 
(the Kansai Paint Co., Ltd. make, a metallic paint, trade name) was painted so that it might become 
about 15 microns by hardening thickness, printing hardening was carried out for 30 minutes at 140 
degrees C with the oven, and it considered as the raw material for a trial. 

[0039] Subsequently, powder coatings were electrostaticaly painted on the front face of this raw material 
so that thickness might become about 50 microns, and they were made it to carry out heat hardening at 
160 degrees C with an oven for 30 minutes. The next trial was performed about the obtained color card. 
[0040] Paint-film appearance: The following criteria estimated the result appearance of a paint film from 
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a feeling of gloss, and a smooth feeling. O Although a good thing and O were inferior in smooth nature 
little, after heating for 15 minutes on the hot plate which trickled 0.4ml of sulfuric acids into the test 
color card acid-proof what [ has a good feeling of gloss ], thing [ in which ** is inferior a little ], thing 
[ in which x is inferior ], and :40%, and was heated at 85 degrees C, it rinsed, the painted surface was 
observed and the following criteria estimated. 

O : although it is completely changeless and normal to the thing **:painted surface, carry but the 0.5mL 

spot of the xylol on the xylene-proof [ thing ] nature :painted surface where few level differences are 

accepted in the boundary of the dropping section and the non-dropped section, and leave it at a room 

temperature for 30 minutes. Then, after wiping off a xylol by KAZE, visual assessment of the painted 

surface is carried out. 

O : there is completely nothing with after. 

**: A spot section outline can be checked. 

x: Swelling clear to the spot section is accepted. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In heat-curing mold powder coatings, a base resinous principle used with these powder 
coatings Epoxy group content vinyl system resin within limits whose glass transition temperature which 
contains an epoxy group content vinyl system monomer in this resin 20 % of the weight to 70% of the 
weight as a radical polymerization nature partial saturation monomer component which constitutes 
following (resin I) (A) vinyl system resin is 30 degrees C - 100 degrees C (A), And it is mixed resin of 
epoxy group content vinyl system resin (B) of within the limits with a glass transition temperature of 30 
degrees C - 100 degrees C which contains an epoxy group content vinyl system monomer in this resin 
20 % of the weight to 70% of the weight as a radical polymerization nature partial saturation monomer 
component which constitutes (B) vinyl system resin. A soluble parameter of this resin (A) as a curing 
agent component of mixed resin whose difference of a soluble parameter of mutual resin smaller than a 
soluble parameter of resin (B) and is within the limits of 0.5-1.7, and the (II) above-mentioned base resin 
A heat-curing mold powder-coatings constituent characterized by containing one sort or two sorts or 
more of acid curing agents chosen from a multiple-valued carboxylic-acid curing agent, an anhydrous 
carboxylic-acid curing agent, and a curing agent of an anhydride of a multiple- valued carboxylic acid 
and a univalent carboxylic acid as a hardenability resinous principle. 

[Claim 2] A heat-curing mold powder-coatings constituent according to claim 1 a thing of 7.9-9.2 within 
the limits and whose soluble parameter value of epoxy group content vinyl system resin (B) a soluble 
parameter value of epoxy group content vinyl system resin (A) is mixed resin with a thing of 9.6-10.9 
within the limits for a mixed resinous principle (I). 

[Claim 3] A heat-curing mold powder-coatings constituent according to claim 1 or 2 which is 5 % of the 
weight - 60% of the weight of within the limits as epoxy group content vinyl system resin (A) as a 
radical polymerization nature partial saturation monomer component from which a monomer of styrene 
and/or isobornyl (meta) acrylate constitutes this resin (A). 

[Claim 4] A heat-curing mold powder-coatings constituent given in claim 1 whose mixed rate of epoxy 
group content vinyl system (resin A) / epoxy group content vinyl system resin (B) is within the limits of 
10 / 90 - 90/10 by weight ratio in a mixed resinous principle (I) thru/or any 1 term of 3. 



[Translation done.] 
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